Background and Purpose. The impact of parent education programs on early intervention programs is not thought to be uniform among children from majority and minority populations. This study examined the relationship between maternal childrearing practices and behaviors and the developmental status of MexicanAmerican infants. Subjects. Participants were 62 Mexican-American mother-infant pairs. The infants' mean adjusted age was 12 months (SDϭ1.7,. A third of the children were diagnosed with developmental delays and referred for early intervention by physicians or therapists when the children received their medical follow-up. The group was stratified according to socioeconomic status and acculturation using the Bidimensional Acculturation Scale for Hispanics. This scale uses cutoff points to classify individuals into 3 levels of acculturation. Methods. Information on childrearing practices and behaviors was gathered using the Parent Behavior Checklist (PBC), the Home Observation for Measurement of the Environment (HOME) Inventory, and the Nursing Child Assessment Teaching Scale (NCATS). Infants' developmental status was assessed by use of the Bayley Scales of Infant Development II (BSID II). The Pearson product moment correlation, partial correlations, Fisher z transformation, and multiple regression analyses were used to examine the relationship between childrearing practices and parenting behaviors, demographic factors, and infants' developmental status. Results. Maternal nurturing behaviors, parent-child interaction, and quality of the home environment were positively correlated with the infants' cognitive development. Maternal years of education modified the observed relationship between PBC and BSID II scores but not the observed relationship between HOME Inventory and NCATS scores. The childrearing practices, maternal socioeconomic status (SES) and age, and infants' gestational age at birth (GA) explained 45% of the variance in infants' cognitive scores. The infants' GA, maternal SES and age, and NCATS scores accounted for 32% of the motor scores on the BSID II. Discussion and Conclusion. The findings partially support a link between aspects of the mothers' childrearing behaviors and their infants' cognitive developmental status. For motor developmental status, the association appeared stronger with the infants' characteristics than with maternal childrearing practices and behaviors tested in this study. [Kolobe THA. Childrearing practices and developmental expectations for Mexican-American mothers and the developmental status of their infants. Phys Ther. 2004;84:439 -453.] 
P
hysical therapists rely, to some extent, on parents to promote the health and development of children with developmental delays and disabilities. Mandates for provision of developmental, health, and educational services, such as those from the Individuals With Disabilities Education Act amendments of 1997, 1 also define the roles of physical therapists by identifying them as crucial in supporting parenting and caregiving efforts in children's natural environments. The philosophy behind the designation of the physical therapist as a supportive figure is that, in theory, because parents are a constant in the child's life, 2 educating them about health and developmental needs will result in long-lasting positive results for the child. 3 Although parents are expected to adapt their parenting behaviors and childrearing practices in response to educational programs, the impact of parent education on child outcome has not been consistent across socioeconomic and ethnic groups. 4, 5 Differing outcomes have been observed between children from ethnic majority and minority families. 6 -9 Ethnic minority families demonstrated inconsistent, less predictable, or less favorable outcomes. For example, teaching strategies that are believed to promote learning in children, such as the use of praise and directives, were correlated with greater gains in task performance in the case of Anglo-American children, but not in Mexican-American children. In other studies, 8, 10 low birth weight appeared to have a differing relationship to the cognitive outcome of AfricanAmerican children as compared with Anglo-American children from similar socioeconomic backgrounds.
The variability of impact of parent-focused education programs suggests that differing child and family outcomes may be due to differences in childrearing and parenting behaviors. Shonkoff et al 11 found that family characteristics were stronger predictors of child and family change such as parenting stress and social support network size than were any specific aspects of early intervention services. For example, factors such as higher-quality home environments (based on the score on the Home Observation for Measurement of the Environment [HOME] Inventory 12 ) were more predictive of positive developmental outcomes in children receiving early intervention than the type of early intervention service provided. Although familial or environmental factors have been implicated in physical therapy efficacy studies, follow-up research to investigate the nature or impact of these factors on child development and outcome has been sparse. Very little is known about the interplay between parental childrearing practices and how the quality of the child's immediate environment interacts with the child's characteristics and influences the selection of physical therapy interventions.
Research on programs that are designed to be used for parent education with minority families also suggests there is an impact on cultural childrearing processes. The sociocultural environment and the child's abilities are believed to be inextricably interdependent. 13, 14 Culture is thought by many experts to mediate both the physical and environmental factors in development. 14 What is unclear is how the nuances of culture influence the interaction between parenting behaviors and the childrearing environment, presumably to generate optimal child development. Information on culture and childrearing is largely based on cross-cultural comparisons. 15 Cross-cultural findings provide valuable information about how groups differ. They also, however, can mask within-group variations that may exist in minority populations such as Hispanics. These factors, I believe, need to be understood to find out why some children do, or do not, exhibit optimal development. For example, one group studying school-age children found that, across cultures, the amount of time children spent on homework and the parental assistance they received were positively related to achievement, but this relationship was not statistically significant within cultural groups. 16 Culture also is believed to play a role in determining the level of confidence with which childrearing ideas are held by parents, and it seems to influence the extent to which parents may be prepared to be flexible in the light of new information (such as that provided during parent education). 15, 17, 18 Thus, parents are likely to change or to resist change depending on whether the new information they receive is in accordance with the views held by people who are similar to them in terms of ethnicity, culture, or socioeconomic status. Whether or how new knowledge helps the parent to achieve culturally or locally valued goals may determine the success of physical therapy interventions that entail parent education.
In my view, therefore, examining how culture and childrearing practices are related to optimal or nonoptimal child development in minority families is an essential first step toward investigating whether these practices may be enhanced through interventions such as physical therapy and may lead to positive developmental outcomes. Childrearing practices and parenting behaviors are defined as "specific, goal-directed behaviors through which parents perform their parental duties." 19(p488) Parenting behaviors relate to unique parental behaviors that a child directly or indirectly experiences and that affect the child's development (eg, nurturing). 20 Some of the parenting behaviors are expressed through specific childrearing practices such as sensitivity to the child's cues during teaching sessions. 19 The within-culture study discussed in this article focused on the relationships between various aspects of children's immediate caregiving environment and infants' developmental status among Mexican Americans. I examined the relationship between the mothers' developmental expectations and parenting behaviors, the quality of the home environment, and parent-infant interaction and how these variables are related to infants' developmental status.
Studying the link among ideas (expectations), behavior, and child outcome, I contend, requires a conceptual or theoretical framework regarding the interconnectedness of these variables. Two theoretical models provided a framework that I deemed suitable for investigating the relationship between childrearing and parenting behaviors and infants' developmental status within the cultural context. These are the "developmental niche" model 18 and Barnard's Child Health Assessment Interaction model. 21, 22 The developmental niche proposed by Harkness and Super 18 identifies 3 components centrally related to parents and childrearing: (1) the physical and social settings of the child's life, (2) culturally regulated customs and practices of child care and childrearing, and (3) the psychology of the caretakers (eg, ideas about parenting). Barnard's model is related to parent-child interaction and contends that an infant's developmental outcome is based, in part, on the interaction between maternal and infant characteristics and the qualities of the environment. This model focuses on observations obtained from 2 familiar exchanges between the caregiver and child: feeding and teaching. The model also includes the contribution of the child to the parenting and childrearing process. The interaction between the child and the characteristics of the parent is believed to shape the child's developmental outcome. 21 Inherent in these models are the assumptions that parents form childrearing beliefs and that acceptable behaviors on the part of the child are based, among other things, on sociodemographic and cultural factors. These beliefs are often expressed as ideas or expectations about child development. 23, 24 In turn, childrearing ideas and expectations are believed to affect the child through numerous parenting behaviors or practices such as parent-child interactions 21 and the way in which parents structure the child's immediate caregiving environment. 12 Mexican Americans were chosen for this study because evidence suggests that the developmental expectations and interactional processes used by Mexican Americans may differ from those of the majority culture. [25] [26] [27] [28] Authors have described these families as nurturing, 27, 29 egalitarian, and indulgent 29 toward their children. Unlike members of the predominant culture in the United States, Mexican-American parents are believed to place greater emphasis on the development of proper demeanor and a sense of dignity than on early achievement or attainment of developmental milestones. 29 How these childrearing expectations and values influence parenting behaviors (eg, discipline) and childrearing practices (eg, teaching interactions) and the child's developmental outcome is not clear. Mexican Americans have been under-represented in or excluded from many of the larger, longitudinal studies of early environmental and biological influences on the development of infants. 30 -32 Studies of maternal views of child development also suggest that there is a "complex picture" of diversity among Mexican-American mothers that may be associated with acculturation. 33, 34 In the United States, acculturation has been defined as the extent to which a family has adopted the mainstream US culture. 35 Acculturation contributes to adaptations in lifestyles and childrearing behaviors in families. 7,36 -38 For example, MexicanAmerican women (born in the United States) have been reported to demonstrate more prenatal health-related problem behaviors compared with Mexican-immigrant women. However, Mexican-American women also demonstrated more optimal teaching behaviors with their children. 39 Circumstances under which some families acquire certain aspects of the majority culture, or retain values and beliefs from their own culture, are less understood.
Pertinent to pediatric physical therapy and developmental research are the findings that Mexican-American children are over-represented among those exhibiting some of the deleterious consequences of impoverishment. 40 Poor functioning at school, 40 increased health risk, 41, 42 and poor immunization status 37 are all more frequent in Mexican-American children than in children from other Hispanic groups. Researchers 14, 34 have shown that these children also experience developmental risk from multiple rather than single sources and that the effects tend to be cumulative. Mexican American children represent the most rapidly growing group in the US population, and recent demographic trends suggest that Mexican-American children under the age of 18 years will comprise the largest minority group in the 21st century. 43 In my study, I specifically addressed the following questions: There are no absolute standards in the literature concerning sample size estimation for correlation and regression analysis. 46 Therefore, for this study, I used a sample size that I believed would permit simultaneous analysis of the childrearing variables. Based on these specifications, a target sample size of 60 (10 subjects per variable) was considered sufficient to estimate the parameters of the regression model. 47 The average maternal age at the time of testing was 27 years (SDϭ5.4, rangeϭ18 -40). Fifty-two mothers (52%) had completed high school, and 74% of the mothers were married. The infants' average age (adjusted for prematurity) at the time of testing was 12 months (SDϭ1.7, rangeϭ9 -14). The mean gestational age at birth was 39 weeks (SDϭ1.6, rangeϭ32-42). Forty-seven percent of the infants were male, and 53% were female. Nearly a third of the infants had been previously diagnosed as having developmental delays and were receiving health care and developmental services. Forty-three percent of the mothers were classified as monocultural Hispanic, 37% were classified as bicultural, and 20% were classified as acculturated. The majority of the mother-infant dyads were categorized as having low SES (61%).
Instruments
In selecting the measurement tools I used, I gave preference to what I believe are comprehensive, standardized scales designed to measure a wide range of childrearing activities and parenting behaviors. They also need to be based on areas specified in the conceptual models previously described. In addition, the scales had to: (1) have been shown to predict, or to be highly correlated with, child outcome in groups other than Mexican Americans; (2) have very good psychometric properties; and (3) be currently used by professionals to plan prevention and early intervention services. I reviewed the scales with other professionals who worked in Mexican-American communities. A comprehensive child assessment measure was selected 48 because multiple domains of an infant's development are interconnected, and a deficit in one area of development is likely to affect other domains.
Parenting Behaviors
The Parent Behavior Checklist (PBC) 20 was used to solicit and measure maternal child-rearing practices and expectations based on parental report. The PBC is a 100-item Likert-type scale that focuses on multiple rather than single aspects of childrearing and provides information on parents' beliefs and the childrearing behaviors that appeal to their sense of logic. The items also are meant to represent day-to-day activities and expectations that parents and their children experience (eg, "I allow messy play," "I spend at least 1 hour playing with or reading to my child," "My child should be able to play alone for 30 minutes"). The scale consists of 3 subscales that measure parents' developmental expectations (expectation subscale), parents' discipline strategies (discipline subscale), and how parents promote children's psychological growth (nurturing subscale). Raw scores for each subscale are converted into normalized t scores, with a mean of 50 and standard deviation of 10.
Higher scores are associated with higher parental expectations, more frequent punishment, and more positive nurturing by parents. The PBC subscales demonstrate good internal consistency based on the values reported in the manual. 20 The scale also is available in Spanish. 49 Each subscale was analyzed separately using the t scores.
Childrearing Practices
The HOME Inventory 12 was used to measure the quantity and quality of stimulation in the home environment. The 45 binary items are organized into 6 subscales that are scored using semistructured interviews and observations of mother-child interactions during a home visit. Among the family characteristics assessed with the HOME Inventory are the amount of developmental and vocal stimulation, avoidance of restriction of motor and exploratory behavior, availability of play materials, frequency and stability of adult contact, and other home characteristics indicative of parental concern with achievement. The HOME Inventory is widely used in research and in planning interventions and has sound psychometric properties. 12, 50 The subscales were based on a series of factor analyses that were subsequently tested with families from diverse backgrounds. Cronbach alpha coefficients for the 6 subscales ranged from .49 to .78. The point-biserial correlation coefficients between items and their subscales were greater than .25. Information on validation studies also has been reported. 50, 51 Correlations between the HOME Inventory subscale scores and socioeconomic indices such as mother's education and father's occupation ranged from .24 to .50. 12 The HOME Inventory total raw score was used for analysis in this study. A recent factor analysis of the HOME Inventory revealed that Hispanic parents of preschool children showed a different factor structure than that of African-American and Caucasian mothers. Cultural factors were suspected but were not investigated. 51 The Nursing Child Assessment Teaching Scale (NCATS) 22 was used to assess and score dyadic parent- 22 Studies on the criterion and construct validity of the NCATS have indicated differences in scores based on substance abuse by mothers and mothers who are abused. 22 The NCATS has been used extensively in research and practice. 52 Scores on the HOME Inventory and the NCATS have been found to correlate with the results of naturalistic observations of caregiving and parent-child interactions (r ϭ.44 -.69 for maternal behaviors and r ϭ.19 -.44 for child behaviors). 53 The NCATS caregiver and child total raw score was used for analysis in my study.
Infants' Developmental Status
The Bayley Scales of Infant Development II (BSID II) 48 was used to assess infants' overall developmental status. The original BSID 54 was widely used in developmental research for children 0 to 3 years of age. I used the revised version in my study because it includes more items and more representation of Hispanic children and covers a wider age span (0 -42 months) than the original BSID. Because the BSID II contains items from the language domain, a separate language test was not used. There is currently no reliable Spanish-language test for Spanish-speaking infants and toddlers. Both the BSID II mental developmental index (MDI) and psychomotor developmental index (PDI) were used for analysis in this study.
Reliability
Three testers (including the author) participated in the study. Because I have used each of the tests described in both clinical practice and research, I provided training to the other 2 testers in the administration and scoring of the BSID II. In addition to testing infants, the training sessions also included a didactic session on psychometrics and discussions of item administration. Interrater reliability was conducted on 6 infants who met the age criteria of the sample but were not part of the study. Intraclass correlation coefficients (ICC [2, 1] ) for the BSID II ranged from .94 to .97 among the testers. The HOME Inventory manual 12 does not specify the training level required to administer and score the scale reliably. Ideas for reliability training were discussed with Robert H Bradley, one of the scale developers (personal communication, April 1999). A training videotape and scoring package provided by Bradley were used for reliability training. The ICCs for the HOME Inventory ranged from .92 to .95. To use the NCATS for research purposes, certification is required by the Nursing Child Assessment Satellite Training (NCAST) program at the University of Washington in Seattle. To use the scale for research, a percentage of agreement of 90% for interrater reliability is required according to the developers of the scale. As a certified NCAST instructor, I provided training to the other testers prior to reliability certification. The training course for reliability certification consists of approximately 40 hours. The testers were subsequently certified and recertified by the NCAST faculty at the University of Washington School of Nursing. All 3 scales were administered to each tester for the mother-infant dyads assigned to her.
Procedure
The recruiter obtained parental consent for children to participate and obtained information on the family intake form and the BAS. This information was used to classify mother-infant dyads. Thereafter, the recruiter scheduled a home visit to complete the PBC with the family, using a semistructured interview format. Although the PBC can be self-administered, the interview format was used to minimize variations due to varying levels of maternal education.
Within a month after the interview, a testing session was scheduled. Two experienced pediatric physical therapists and a Child Development Specialist supervisor conducted the testing sessions. The sequence of testing was as follows. At the beginning of the session, mothers were asked to select and teach infants a novel task or activity. They chose an activity from the list provided on the NCATS activity sheet, representing everyday tasks that parents teach their children at one point during the child's development. The teaching session was videotaped and scored at a later time. At the end of the teaching session, mothers were asked if they considered the teaching and interaction session typical of their usual experience in teaching their child a new task or activity.
Following observations of the interaction, the BSID II MDI was administered and scored according to procedures provided in the manuals. This was followed by the administration of the BSID II PDI. Instructions were given in the child's spoken language (English or Spanish), and the language used was noted on the form. The home environment was observed and scored throughout the testing session, or scoring was completed after the administration of the BSID II. The testing procedure described took an average of 1.5 to 2 hours (approximately 45 minutes to 1 hour involved the infant directly). A session was terminated if infants showed signs of fatigue or distress. In these cases, a second visit was scheduled within a week to complete the testing.
At the end of the testing session, the mothers were given $25 and a certification of appreciation and a toy or book for their infants. At the end of the data collection period, the recruiter conducted a brief exit interview by telephone with the mothers to solicit their reactions to the use of the questionnaires and the testing process. The testers shared the results of the developmental assessment with the parents. The 2 trained testers and I coded the mother-infant interaction during the teaching session from the videotapes using instructions provided in the NCATS manual. 22 
Data Analysis
The data were first examined for skewness. The relationships among mothers' nurturing and discipline behaviors, developmental expectations, mother-infant interaction, the quality of stimulation in the home environment, and infants' developmental status were examined using the Pearson product moment correlation. Partial correlations were used to examine the contribution of the effects of SES, years of education, and acculturation to the relationship between the mothers' childrearing practices and their infants' developmental status. The Fisher z transformation 55 was used to analyze the magnitude of differences between the 2 correlation coefficients.
To identify childrearing and parenting behaviors that were important predictors of the infants' developmental status among Mexican-American families, several multiple regression analyses were conducted. The first step was to select maternal childrearing and parenting behaviors and maternal demographic factors that explained the greatest amount of variance in the infants' developmental scores. There is no agreement in the literature regarding the selection method of variables that would maximize the predictive ability of a regression model. 55, 56 According to Pedhazur, 56 the criteria for selecting the number of variables should take into consideration factors unique to the study, current theories, and ease of administering the measures and obtaining the measurements.
In this study, those childrearing behaviors and practices (as measured with the HOME Inventory, NCATS, and PBC nurturing subscale [PBC-N]) that were correlated with the BSID II were selected for inclusion in the regression model. Maternal and child characteristics that have been reported to be related to child outcome such as SES, maternal age, years of education, and gestational age at birth (GA) also were included in the regression model. 6, 8, 32, 57 The data obtained for these variables also were correlated with the BSID II scores.
The next step was to use stepwise regression to determine variables that explained most of the variance in the BSID II scores. Residual and diagnostic plots were used to examine the presence of outliers and multicollinearity. Three outliers were found in the BSID II MDI scores. Their removal did not change the overall results of the multiple regressions. Multicollinearity was found between the NCATS and HOME Inventory scores.
To examine whether the scores on these childrearing scales differed based on the mothers' SES or level of education and whether their infants had developmental delays, a t test was used. An analysis of variance was used to determine whether the PBC, HOME Inventory, NCATS, and BSID II scores differed on the basis of acculturation. Table 1 presents descriptive statistics for the study variables. The PBC expectation subscale (PBC-E) t scores for the mothers ranged from 23 to 54. The t scores ranged from 34 to 62 for the PBC discipline subscale (PBC-D) and from 25 to 81 for the PBC-N. The mothers' mean PBC-E and PBC-D t scores were lower than the published normative mean t score of 50 (SDϭ10), whereas the mean PBC-N t score was similar to that of mothers in the norming group. The mean PBC-E and PBC-D t scores, although below the published mean, are considered to lie within the average range for infants of this age (average t scoresϭ36 -50). 23 The HOME Inventory mean score of 37 (SDϭ5.3, rangeϭ19 -44) is within the upper fourth of the range for the normative sample (rangeϭ37-45). 12 The NCATS total scores ranged from 29 to 66. The mean score of 53 (SDϭ7.7) is also below the mean scores reported in the NCATS manual 22 for non-Hispanic mothers, but within the average specified range.
Results
The mean BSID II MDI score was 94 (SDϭ16.2, rangeϭ50 -118), and the mean BSID II PDI score was 86 (SDϭ16.6, rangeϭ50 -121). Although below the published norms, the means would be considered within the average range described in the test manual. 48 Table 2 presents a matrix of correlations between mothers' scores on the PBC, HOME Inventory, and NCATS and their infants' scores on the BSID II. Statistically significant correlation coefficients were found among the PBC-N t scores, HOME Inventory scores, NCATS total scores, and BSID II MDI scores. The correlation coefficients between the PBC, HOME Inventory, and NCATS scores and the BSID PDI scores were low and not statistically significant, as had been hypothesized. The correlation coefficients between the HOME Inventory and NCATS scores and the BSID II MDI scores were slightly reduced after the effects of SES, years of education, and acculturation were controlled for (Tab. 3). However, the difference in the magnitude of coefficients was not statistically significant (Fisher zϭϪ.20 -Ϫ1.03), indicating that influence of these demographic factors on the observed relationship could not be justified based on the results of this study. Tables 4 and 5 summarize the results of multiple regression equations. Collectively, the PBC-N scores, HOME Inventory scores, NCATS scores, SES, maternal age, and GA predicted 45% of the variance in the infants' BSID II MDI scores. Of these variables, the HOME Inventory scores, NCATS scores, SES, and GA accounted for 43% of the variance in the infants' BSID II MDI scores (Tab. 4). Infants' GA, mothers' SES and age, and NCATS scores collectively explained 32% of the variance in the infants' BSID II PDI scores (Tab. 5).
Relationship Between Mothers' Childrearing and Parenting Behaviors and Infants' Developmental Status

Childrearing and Parenting Behaviors as Predictors of Infants' Developmental Status
Only the infants' GA and the mothers' SES were predictors of the variance in infants' BSID II PDI scores (28%).
Differences Within Groups Based on Demographic Factors
Differences were found between the mother-infant dyads based on maternal SES, years of education and acculturation, and whether the infant was diagnosed as developmentally delayed (Tab. 6). As hypothesized, mothers with middle SES and those who had completed high school scored higher on the PBC-N, HOME Inventory, and NCATS, indicating that they endorsed more nurturing behaviors and displayed higher-quality mother-child interaction and higher quality and quantity of stimulation in the home environment compared with mothers with low SES and those who had not completed high school. No differences were observed between mothers' scores on the PBC, HOME Inventory, and NCATS based on whether or not their infants were diagnosed with developmental delays, as had been hypothesized.
Differences also were observed in the mean scores on the PBC-N, NCATS, and HOME Inventory based on the . Mothers who were acculturated (English-speaking) scored higher on the HOME Inventory and NCATS than mothers who were not acculturated.
Discussion
Professionals engaging in early intervention often care about the relationship among parents' childrearing ideas, their actions, and child development. In this study, the link among infants' developmental status, determinants of parental behaviors (maternal SES, level of education, and developmental expectations), childrearing behaviors (nurturing and parent-child interactions), and childrearing practices (such as those reflected by the quality of the home environment), were examined in the context of culture. The results are consistent with the belief that there is a link between the childrearing behaviors and infant development in non-Hispanic mother-child dyads, 10, 11, 30 but not between parental expectations and child developmental status. The findings of this study also provide insight into the nature of this relationship. For example, the differential influence of the mother's SES and level of education and acculturation on the observed relationship raises questions about circumstances under which childrearing practices in Mexican-American families become culture-bound. These within-group differences have often been masked in cross-cultural studies. 25, 51 Mothers in this study tended to endorse higher nurturing behaviors than developmental expectations. Based on the findings of the correlation analyses, it would appear that Mexican-American mothers who strongly agreed that taking time to provide nurturing experiences to their children believe that it is important to have children who exhibit average to above-average cognitive functioning. The results of the partial correlation analysis, however, indicate that this relationship is influenced by the association that these 2 variables have with maternal level of education. It appears that whether or not the infants of mothers who reported high nurturing behaviors scored high on the BSID II MDI also may depend on mothers' level of education. The present data, therefore, suggest that among Mexican Americans, high nurturing behaviors may not be sufficient in terms of promoting optimal infant development.
The relationship between both the quality of the home environment and parent-infant interaction and the infants' cognitive development was robust (Pϭ.001).
The infants of mothers who scored high on the quality of the home and parent-infant interaction also tended to do so on the BSID II MDI, regardless of the mothers' SES and level of education or acculturation. The differences in how the 3 aspects of childrearing measured in this study are related to infant developmental status may be a function of the extent to which the infant was exposed to their influence. Parenting practices and behaviors that are sustained over time, as is the case with behaviors assessed by the HOME Inventory, may be more important in shaping infant development than parents' ideas, such as the reported expectations of development. This speculation may offer information on how childrearing practices may influence infant development. My findings, however, suggest the presence of Table 5 . an interaction among these variables that requires further exploration. To do so, a bidirectional analysis such as structural equation modeling and larger samples could be used. 58, 59 Both the home environment and parent-infant interaction predicted 37% of the variance in the infants' cognitive scores. The HOME Inventory scores were the largest contributor to this variance. This finding was unexpected because other authors have reported that the HOME Inventory scores were not as predictive of IQ among Hispanic-American preschool children as among African-American and Anglo-American preschool children. 60, 61 In my study, the influence of the home environment was much greater than that of parents' SES and the observed parent-infant interactions. Several factors may explain this finding. First is the child's age at the time of prediction. Unlike in previous studies, the infants in my study were approximately 1 year of age. It is possible that, for Mexican Americans, the relationship becomes less clear as the child grows older. To examine this premise, longitudinal studies are necessary. There is also some confusion regarding the use of the term "Hispanics," as has been the case in previous studies.
Results of Multiple Regression Equations for Prediction of Bayley
Hispanics are an ethnic group. Mexican Americans are not only culturally different from other Hispanic groups, they are also different in terms of country of origin and level of acculturation. In previous studies, only those parents who spoke English were included, whereas mothers who spoke Spanish only were included in my study. Although the predictive ability of the HOME Inventory is consistent with the abundant research on non-Mexican Americans that supports the use of the HOME Inventory as an independent predictor of cognitive development in children, 57 my findings underscore the importance of caution when interpreting studies that use categories such as "Hispanics" in cross-cultural comparisons.
The correlation coefficients between the childrearing practices and parenting behaviors that were examined in this study and the infants' BSID PDI scores did not reach statistical significance, as had been hypothesized. These findings were unexpected. Mexican-American mothers have been described as more likely to promote nurturing behaviors than early achievement or attainment of developmental milestones. 29 I expected that these preferences, particularly expectations about developmental milestones (PBC-E scores), would be associated with infants' motor development and specifically with delayed achievement of motor milestones. Although the mothers' developmental expectations (PBC-E scores) were indeed lower than those of the non-Mexican-American mothers upon whom the PBC was normed and their infants' mean scores on the BSID II PDI were below those of the normative sample, the correlation between the scores obtained for these 2 variables was low. Perhaps this relationship develops over time as the child becomes more independent in terms of mobility (eg, walking).
The low correlations between motor developmental status and the childrearing measures raise a few issues that warrant further discussion and investigation. One possibility is that factors other than the childrearing behaviors examined in this study may be more related to motor development. A second possibility may be lack of variability among the scores. For example, Abbott and associates 62 found that low correlations between scores on 3 of the HOME Inventory subscales and scores on the Alberta Infant Motor Scale were due to lack of variance in the HOME Inventory scores. In my study, a lack of variance in scores did not appear to be the issue, particularly given the dispersion of the BSID PDI scores. A third possibility is that motor development may be more sensitive to the influence of biological factors such as GA than to the influence of environmental factors such as those assessed with the HOME Inventory. For example, the results of the multiple regressions indicate that GA was an important predictor of the infants' BSID PDI scores. If this is the case, the findings raise a question concerning whether interventions that are intended to enhance maternal childrearing behaviors and the caregiving environment investigated in this study can positively influence motor outcome in infants with motor delays.
Another possibility is that the poor correlation between the scores obtained for the childrearing measures and motor outcome may be a function of how the construct of motor development is operationally defined and measured by various tests. Reports of low correlations between scores obtained for childrearing/environmental measures and scores obtained for motor development have come from studies in which the original BSID was used as an outcome measure. Although the BSID II includes an improved representation of children by race (Hispanics are still under-represented) and more motor items, the original BSID (on the motor subscale) primarily assess infants' ability to change positions. Items that assess reach, grasp, and manipulation comprise the mental subscale of the test. However, these items comprise the fine and gross motor subscales of the Peabody Developmental Motor Scales, 63 suggesting that other motor tests may yield different results. Indeed, using structural equation modeling, Garrett and associates 58 were able to demonstrate a direct relationship between children's developmental status (motor social development and cognition) and the quality of the environment in children aged 0 to 48 months from low-income families. This finding suggests that the impact of the home environment on motor performance should not be readily dismissed in this population.
As hypothesized, there was evidence of differences among mothers' childrearing practices and parenting behaviors based on the level of acculturation. In this study, only mothers with lower levels of acculturation reported lower nurturing, discipline, and developmental expectations of their infants in contrast to acculturated (English-speaking) or bicultural mothers. The expectation that nonacculturated Hispanic mothers would report higher nurturing behaviors was not supported. This expectation was based on previous studies in which immigrant Mexican-American mothers tended to show more protective childrearing behaviors than their nativeborn counterparts. 39, 64 Lower scores on measures of parent-child interaction and the quality of stimulation in the home environment were expected from this group because new immigrant mothers are over-represented among those with lower levels of education and SES than acculturated mothers (bicultural and Englishspeaking). 7 Because differences in childrearing and parenting behaviors were related to mothers' level of education and SES, I believe we need to be cautious when interpreting cross-cultural findings. Most of what has been reported in literature concerning early intervention with children from ethnic minority populations has been based on children from low-income and disadvantaged backgrounds. My findings, however, demonstrate that cross-cultural findings can mask within-group variations that may be related to other maternal characteristics or demographics.
Clinical Implications
The findings of my study have implications for program planning and development. Infants who are at risk for developmental delay or disabilities are the focus of early intervention. 11 Given the increasing importance placed on family-centered care and the increasing roles of family members in caring for these infants, information that can maximize parental effectiveness is needed. Understanding the nature of the relationships among developmental outcomes and childrearing practices in families of varying cultural backgrounds and SES could be helpful in (1) identifying children who are at risk for health and developmental problems and (2) developing individual family service plans (IFSPs).
Apparently, low scores on measures of nurturing behaviors and home environment among Mexican-American mothers may represent a high-risk caregiving environment for young infants, particularly if mothers have low levels of education. Because the observed link between mothers' nurturing behaviors and their infants' developmental status appears to be mediated by the home environment and the mother's level of education, provision of intervention strategies targeted toward improving the home environment appears central. This is particularly important because the quality and quantity of stimulation in the home environment is believed to mediate the influence of demographic and socioeconomic variables on the child's developmental status. 57, 58 The results of this study suggest that children of Mexican-American mothers from families with low SES who are born prematurely may be at high risk for motor delay. Unlike measures of childrearing behaviors, however, demographic markers of the environment in which children are raised such as SES or family income are limited in terms of program planning. These markers do not provide information that therapists can use to develop prevention or intervention strategies. The association among the mothers' SES, HOME Inventory scores, and BSID II scores, however, may help physical therapists gear interventions toward identifying resources within the community that are free and readily accessible, such as toy-lending libraries and transportation coupons. This may help change childrearing practices for the low-SES families in this group. The low developmental expectations and motor scores observed in this study accentuate the importance of making comprehensive, collaborative assessments of the social and cultural environment in which the child is raised a part of the process culminating in the development of the IFSP.
Many clinicians have emphasized a need to understand culture and its influence on child development. 65 Based on the findings of developmental expectations, it appears that low expectations, especially by nonacculturated Mexican-American mothers, may influence the parents' level of participation in interventions that could promote independence in young infants, particularly self-help skills such as feeding. Previous research suggests that parents are likely to change or resist change depending on whether the new information is in accordance with the views of people who are similar to them. 66 Although parents may vary in their exposure to a culture, and thus their willingness to adopt new ideas, physical therapists may need to consider the characteristics of new information (eg, content of parent education) beyond the child's developmental status, including the context of the social and cultural environment in which the mothers belong.
In this study, childrearing practices were poorly correlated with motor developmental status, which raises the possibility that the link between these factors occurs over time rather than concurrently. If that is the case, the findings may have important implications for what constitutes the sufficient length or duration of intervention for these infants.
Limitations
The data obtained in this study are cross-sectional in nature and therefore do not address causality or create relationships. Longitudinal research is needed to obtain a better insight into causality. The results of the multiple regressions suggest the presence of statistical interactions that could not be explored due to the limited sample. A large sample would permit the use of modeling techniques such as structural equation modeling to concurrently assess the strength of the direct and indirect relationships of PBC-N, HOME Inventory, and NCATS scores to BSID II scores (mediated through SES, level of education, and acculturation). Overall, the findings are encouraging, and continuing research in this area is important, particularly for children with disabilities from cultural minorities and their families. The fact that the variables studied explained only 32% of the variance in the infants' motor development status underscores the need for continued search for determinants of child motor outcome.
Summary and Conclusions
The present study was designed to assess multiple aspects of parenting behaviors and the childrearing environment of young infants, which have been found to contribute to developmental outcome in children from the mainstream culture. Parent reports were combined with direct observations. Taken together, the results of the correlations and multiple regression analyses partially support the hypothesis that there is a link between some aspects of the mothers' childrearing behaviors and their infants' cognitive developmental status. For motor developmental status, the association appears stronger with the infants' characteristics (eg, GA) than with childrearing practices. The findings on motor developmental status suggest the need for specificity in identifying contextual determinants of early motor outcomes.
The results also suggest that the BSID II PDI may not be an appropriate outcome measure for studies of the effects of physical therapy interventions that are geared toward promoting motor outcome through childrearing practices.
Although my findings are consistent with those of studies of non-Hispanic families, they do not fully support previous observations of childrearing among MexicanAmerican mothers of preschool children. The hypothesis that the mothers' nurturing and developmental expectations would predict the infants' developmental status in this population was not supported. Although correlated, these caregiving variables were not predictive of infants' cognitive and motor developmental status at 1 year of age.
